CHAPTER -II ANALYTICAL EXPRESSION OF NON STEADY-STATE CONCENTRATION PROFILES AT PLANAR ELECTRODE FOR THE CE MECHANISM

INTRODUCTION
One of the major achievements in electro analytical chemistry in the 1980s was the introduction of microelectrodes, i.e., electrodes of which one of the characteristics dimensions of the order of a few micrometers (the radius in the case of disc and hemispheres, band width in the case of bands, etc.).
Microelectrodes have become more commonly used in electrochemistry to probe kinetics of fast chemical reactions [1] . In this work, we are interested in finding the mass transport limiting current response for the CE mechanism at a microelectrode. For each mechanism, the electroinactive species A is in dynamic equilibrium with the electroactive species B via a homogeneous chemical step. The decay of species A is described by the first order forward rate constant f k and the reverse of this process is described by the rate constant b k , which is first order for the CE mechanism. All species are considered to have a diffusion coefficient D .
Oldham 
MATHEMATICAL FORMULATION OF THE BOUNDARY VALUE PROBLEM
As a representative example of the reaction-diffusion problems considered, the standard CE mechanism products e B o r has been chosen, with initial and boundary conditions corresponding to the potential step for all planar electrodes. Under stead-state conditions, the local concentrations of the species do not change. Therefore the mass transport equations are set equal to zero. We consider the differential equations with diffusion described by the concentration of the two species leads to the following equations [5] 
The current density is defined as:
Where n is the number of electrons and F is the Faraday constant. Using the following dimensionless parameters The initial and boundary conditions becomes:
The dimensionless current is as follows:
(2.14) Using this method (see Appendix -3.A and 3.B) the approximate solutions of the Eqs. (2.9) and (2.10) are the concentration decreases slowly and reaches the minimum value and then increases in Fig. 2.1 and 2.5. From Fig. 2.2 , it is inferred that the concentration u attains the steadystate value at 
ANALYTICAL SOLUTION OF THE CONCENTRATIONS AND CURRENT USING HOMOTOPY PERTURBATION METHOD
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